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IF  THERE  is  any  specific  type  of  Indian 
relic  which  stands  out  to  the  collector 
in  eastern  Pennsylvania,  it  is  the 
groo\’ed  axe.  Each  small  area  has  its  own 
particular  varieties,  generally  recognized 
and  distinoLiished  from  those  of  nearby  dis- 
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tricts  by  the  local  collector,  but  the  types 
and  ranges  of  all  these  minor  distinctions 
are  known  only  imperfectly  and  in  small 
segments  to  a few  amateurs.  This  article  is 
tentati\’ely  ach  anced  in  the  hope  that  spe- 
cihc  local  data  on  local  artifact  types  may 
be  put  on  record  and  subjected  to  criticism 
and  comparison  by  other  students.  The 
available  literature  on  grooved  axes  neglects 
many  types  of  interest  to  any  collector,  and 
offers  little  except  obvious  ideas  and  inter- 
pretations. 

Judging  by  examination  of  a large  num- 
ber of  collections  and  from  discussions  with 
collectors  in  many  areas,  eastern  Pennsyl- 
vania falls  within  an  area  where  the  use  of 
grooved  axes  reached  a local  climax.  Axes 
appear  to  be  more  abundant  in  the  drain- 
age areas  of  the  Delaware,  Susquehanna, 
and  Potomac  than  elsewhere  in  the  east, 
and  they  are  found  in  bewildering  variety. 
Axes  may  not  have  originated  in  this  area, 
but  certain  very  primitive  forms  are  com- 
monly found  in  eastern  Pennsylvania,  and 
they  possibly  represent  the  earliest  forms. 

Within  Pennsylvania,  grooved  axes 
show  broken  and  irregular  distributions. 
Axes  are  almost  totally  lacking  in  some  sec- 
tors, as  for  example,  the  Susquehanna  Val- 
ley in  Bradford  County  from  Athens  to 


flomet’s  Ferrw  although  they  are  abundant 
in  districts  immediately  up  and  down 
stream.  Possibly  this  section  of  the  valley 
was  depopulated  during  periods  when  the 
gixxA’ed  axe  was  in  use,  but  this  seems  un- 
likeK , because  no  other  major  artifact  type 
is  lacking.  1 he  grooxed  axe  is  apparently 
completeh'  absent  in  Ritchie’s  Brewerton 
complex,  and  some  other  Late  Archaic  peo- 
ples also  seem  not  to  have  used  this  tool.' 
In  some  other  areas  they  are  rare  while  in 
others  they  are  especially  abundant.  Spe- 
cific a.xe  types  show  quite  local  distribu- 
tions. In  areas  where  the  Triassic  diabase 
dikes  outcrop,  axes  are  frequently  made  of 
this  dense,  rapidly  weathering  igneous 
“ironstone. ’’  In  nearby  counties  such  a.xes 
are  rare  or  unusual.  In  western  Pennsyl- 
vania, in  the  Ohio  drainage,  hematite  axes 
are  rare,  but  hematite  celts  moderately  com- 
mon. I lematite  tools  are  unknown  in  the 
eastern  part  of  the  state,  although  good 
local  sources  for  the  hardest  variety  of  the 
mineral  are  known.  A certain  shape  of 
three-quarter  groo\’ed  axe  with  a slanted 
groove  is  well-known  as  characteristic  of 
the  Susquehanna  Valley,  but  rare  in  other 
valleys.  Groox  ed  adzes  and  gouges  are  rare 
e\'erywhere  in  our  area,  but  come  almost 
entirely  from  southern  New  Jersey  and  the 
Schuylkill  drainage.  Other  quite  restricted, 
specialized  forms  are  noted  in  the  follow- 
ing discussion.  Other  areas  ha\'e  their  par- 
ticular types,  and  some  from  the  Ohio  and 


1,  William  A.  Ritchie,  The  Pre-lroquoian  Occupa- 
tions of  New  York,  Rochester  Museum  Memoir  1, 
1944,  pp.  235-267. 
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the  Potomac  are  poorly  known  and  espe- 
cially puzzling. 

Clenerally  axes  are  not  made  From  the 
rocks  that  outcrop  locally  hut  rather  from 
local  stream  pebbles.  T he  ironstone,  argil- 
lite, and  some  shale  specimens  are  e.xeep- 
tions  to  this  rule,  hut  olten  the  stones  had 
been  naturally  carried  for  hundreds  of 
miles  from  their  original  sources  before 
they  were  selected  by  the  Indians.  This 
makes  an\^  study  of  stone  sources  extremely 
difficult,  for  the  glacial  and  stream  deposits 
from  which  the  raw  material  was  selected 
were  derix'ed  from  thousands  of  dilTcrent 
outcrops  in  Pennst  Iwmia,  New  York,  and 
Canada.  On  the  Potomac,  axes  arc  gen- 
erally made  of  a \ ariety  of  indurated  shales 
and  sandstones,  found  in  abundance  in  the 
Piedmont.  In  eastern  Pennsyhania  the 
hardest  axes  were  made  of  hiohly  indu- 
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rated  shales,  although  some  of  the  coarsely 
crystalline  granitic  rocks  and  hne-grained 
ejuartzites  used  are  practically  as  hard  and 
tough. 

M ost  moderns,  accustomed  to  steel  tools, 
arc  little  impressed  with  the  potentialities 
of  stone  tools,  and  do  not  realize  how  toimh 
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man\  ol  the  stones  selected  for  axes  were, 
and  how  much  abrasion  and  battering  some 
of  the  Indian’s  cuttine;  edges  would  stand. 
In  some  cases  we  are  misled  by  the  weath- 
ering which  stone  tools  ha\'e  receit'cd  since 
thc\  were  used,  and  we  must  realize  that 
some  ol  these  stones  had  \’ery  different 
characteristics  when  they  were  fresh.  Many 
axes,  when  freshly  broken,  show  an  un- 
wcathcrcd  interior  which  is  quite  different 
from  the  surface  zone.  \\T  rarely  find  an 
axe  in  the  condition  in  which  the  Indian 
would  have  used  it,  hut  we  generally  han- 
dle tools  which  were  worn  out,  or  so  abused 
in  their  last  stage  of  use  that  the  working 
edoc  has  been  nearly  destroyed.  Weather- 
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ing  also  rounds  off  the  cutting  edges  of  all 
stone  tools,  including  axes,  and  even  arrow- 
heads  are  \'astly  modified  at  the  edge  by 


weathering,  since  when  freshly  made  they 
had  an  edge  like  broken  glass.  Finally  we 
must  remember  that  the  primitiye  crafts- 
man was  in  no  hurry,  and  that  he  was  not 
interested  in  forcing  his  tools  to  make  mas- 
siyc  cuts.  Flis  carefully  prepared  and 
sharpened  tools  were  capable  of  as  good 
and  as  precise  work  as  metal  tools,  and,  like 
other  craftsmen,  the  Indian  knew  the 
characteristies  of  his  materials  and  his  tools 
and  could  do  a job  without  abusing  them. 

Experiments  by  moderns  in  the  use  of 
stone  axes  in  woodcutting  show  how  much 
such  tools  could  do,  but  would  indicate 
e\'en  more  if  the  tools  were  freshly  made 
from  unweathered  stone  and  sharpened  to 
the  standards  of  the  primitiye  craftsman. 
I his  is  especially  true  in  the  ease  of  Indian 
axes,  iudging  by  some  tests  made  on  axes 
b\'  Witthoft.  A scries  of  axes  and  frag- 
ments,  of  unknown  origins  and  without 
catalog  records,  were  cut  and  drilled  with 
machine  tools  in  an  attempt  to  decide 
which  were  the  toughest  and  hardest  of 
local  axe  materials.  Drillholes  made  with 
a carbide  steel  bit  in  the  drill  press,  of  large 
enough  diameter  so  that  no  amount  of 
force  would  break  the  hit,  and  breakage 
tests  made  with  a geologist's  hammer  of 
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r'anadium  steel,  seemed  to  give  the  most 
significant  results.  In  most  cases,  we  found 

o 

that  the  outside  zone  of  the  axe,  generally 
about  an  eighth  of  an  inch  in  thickness, 
was  r ery  easily  cut  h\  the  carbide  bit  and 
easily  fractured  by  crushing  and  by  peck- 
ing with  a hammer  corner.  Beneath  this 
zone  the  majority  of  the  axe  fragments 
could  he  drilled  with  some  difficulty,  and 
showed  more  of  the  fracture  characteristics 
of  the  fresh  materials.  Axes  of  diabase 
(ironstone  from  the  Triassic  intrusions  of 
central  Pennsyh’ania)  were  as  readily 
drilled  as  the  more  easily  cut  of  the  granitic 
rocks,  and  were  iniariably  more  deeply 
weathered  than  any  other  axes  of  igneous 
rock.  Most  of  the  granitic  rocks  were 
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drilled  to  anv  depth  with  no  great  diffi- 
cultv,  although  a great  deal  of  time  and 
force  were  necessarv.  Certain  stones,  espe- 
ciallv  the  shale  of  pebbles  from  which  axes 
were  made,  surprised  us,  for  some  of  these 
indurated  shales  of  quite  ordinarv  appear- 
ances were  impossible  to  cut  deeper  than  a 
sixteenth  of  an  inch  with  the  carbide  bit, 
and  were  as  intractable  as  cobblestone 
quartzite.  Judging  bv  our  tests,  the  hardest 
and  toughest  of  the  axe  materials  were  not 
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the  granitic  stones  but  the  quartzites,  indu- 
rated shales,  and  cobblestones  which  had 
lost  their  granular  structure  and  porositv  bv 
hat'ing  all  of  their  tiny  spaces  filled  with 
silica.  Some  of  these  stones,  especiallv  the 
shales,  were  also  difficult  to  fracture  and 
tough  in  respect  to  factors  other  than  abra- 
sion. Granular  materials,  on  the  other 
hand,  pecked  and  fractured  more  easilv 
and  were  torn  apart  as  a result  of  their 
granular  structure  under  the  bit  and  other 
cutting  tools.  The  non-granular  stones  had 
greater  over-all  elasticitv,  and  did  not  work 
like  either  flint  or  granite.  All  examples 
showed  a weathered  outer  zone  which  had 
lost  most  of  its  strength  and  toughness,  and 
this  zone  includes  the  cutting  edge. 

There  is  one  peculiar  feature  about  axes 
that  everv  collector  has  noted,  and  that 
makes  it  verv  diflicult  to  determine  the  age 
of  different  axe  tvpes.  Axes  are  found  in 
peculiar  places  and  under  peculiar  circum- 
stances; often  several  are  found  in  a held 
that  produces  no  other  Indian  relics,  manv 
are  found  where  there  is  not  so  much  as  a 
flint  chip,  and  probablv  the  majoritv  of 
them  are  not  found  on  productive  Indian 
sites.  On  the  other  hand,  sites  which  pro- 
duce all  other  relic  t\  pes  in  abundance  verv 
often  ha^’e  never  vielded  an  axe,  or  else 
produce  them  verv  rarelv.  Axes  seem  to  be 
found  without  rhvme  or  reason  on  almost 
anv  tvpe  of  site,  vet  thev  are  often  missing 
on  sites  where  one  would  most  expect  to 
find  them.  Thev  have  been  found  so  rare- 


lv in  excavations  that  we  have  almost  no 
local  information  on  them  from  this  source. 
Whtthoft  has  previouslv  suggested,  on  the 
basis  of  surface  collections  and  midwestern 
e.xcavation  data,  that  the  full-grooved  axes 
are  of  Earlv  WTodland  age  and  that  the 
three-quarter  grooved  axes  are  of  Middle 
WTodland  age.-  This  mav  be  true,  but  it 
is  still  largelv  unsupported  bv  local  e^T- 
dence.  On  the  other  hand,  we  are  quite 
sure  that  at  least  a part  of  our  axes  are  older 
than  this  and  pertain  to  Eate  Archaic  times. 
There  are  several  reasons  for  this  belief; 
such  axes  are  frequentlv  found  on  sites 
with  onlv  Eate  Archaic  material,  grooved 
axes  are  much  too  abundant  in  the  areas  of 
Archaic  site  concentration,  and  a number 
of  such  a.xes  have  been  excavated  from  a 
Kentuckv  Archaic  site.^  Thus  we  believe 
that  grooc  ed  axes  have  a longer  historv  in 
Pennsvh  ania  than  has  been  generallv  sup- 
posed, and  that  manv  of  them  are  more 
than  three  thousand  vears  old. 

One  curious  thing  about  grooved  a.xes  is 
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that  thev  are  almost  the  first  artifacts  to  be 
carried  out  of  the  field,  and  manv  sites 
which  once  produced  them  in  quantitv  are 
now  almost  cleaned  of  them.  The  “toma- 
hawk" is  one  of  the  largest  and  most  obvi- 
ous relics  found  on  our  fields,  and  axes  are 
noticed  bv  people  who  have  nec'er  found 
an  arrowhead.  A great  manv  of  them  were 


2.  John  Witthoft,  An  Outline  of  Pennsylvania  In- 
dian History,  Penna.  History,  Vol.  16,  No.  3,  pp. 
4-16. 

3.  William  S.  Webb,  The  Carlson  Annis  Mound, 

Publ.  Dept.  Anthropology  U.  of  Kentucky,  Vol.  4, 
No.  1,  Lexington,  1950,  pp.  278,  299,  314. 

In  some  cases  we  are  not  sure  whether  the  ap- 
parent absence  of  grooved  axes  is  due  to  their 
not  having  been  used,  or  whether  we  are  merely 
dealing  with  sites  which  did  not  happen  to  have 
them. 

Grooved  axes  are  probably  a normal  part  of 
the  Late  Archaic  cultures  of  the  Southeast,  yet 
in  nil  the  excavation  reports  on  shellheaps  of  the 
Lauderdale  Focus  and  related  shellheap  com- 
plexes of  the  deep  Southeast  we  can  remember 
only  four  grooved  axes  mentioned  in  passing.  It 
may  be  that  these  people  did  have  such  axes 
but  had  very  little  occasion  to  use  and  lose 
them  on  a riverine  shellheap,  or  it  may  be  that 
the  Lauderdale  people  did  not  have  such  axes 
and  the  few  specimens  were  dropped  on  these 
sites  by  other  visitors 
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also  carried  out  of  fields  with  stone  in  older 
times,  and  never  recognized  as  artifacts.  In 
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earlier  davs,  farmers  were  much  more 
prone  to  clear  helds  of  stones  hv  carrying 
them  oil  to  walls  and  stonepiles  and  bv 
hur\ing  large  boulders.  Small  children 
generalK  worked  at  this  job  with  their  elch 
ers,  picking  rocks  and  piling  theim  on  a 
stonehoat  to  he  hauled  awav.  Many 
o;roo\'ed  axes  were  thrown  on  these  loads 
b\'  children  too  small  to  recognize  them, 
and  tocku’  we  frec[uently  find  a.xes  and 
hammerstoncs  in  walls  and  stonepiles. 
Such  accumulations  of  heldstone  very 
olten  were  used  in  roadhuilding,  and  the 
Indian  a.xe  lrec|uentlv  wound  up  in  the 
gravel  ot  a township  road.  Sam  Farver's 
collection  includes  six  axes  which  were 
smashed  under  the  sledges  of  laborers  on 
the  Lebanon  County  roads,  and  a couple 
which  the  men  recognized  soon  enough  to 
di\'ert  the  hammer  stroke.  We  line!  lewer 
axes  today  than  did  the  old  time  collector 
because  so  many  oi  them  ha\'e  been  carried 
awa\’  from  our  larger  sites. 

Large  series  of  unhnished  axes  show 
clearh'  the  processes  by  which  these  tools 
were  made.  Cenerallv  the  aboriginal 
craftsman  started  with  an  elongated  ri\'er 
stone,  rarely  with  a broken  chunk  ol  rock 
which  he  chipped  roughly  to  shape.  Using 
a hammerstone  of  dense  material  as  a bat- 
tering tool,  the  surface  ol  the  stone  was 
■powdered  away  to  shape  the  axe  blank. 
Lach  time  the  hammer  struck  the  stone,  a 
small  pit  was  produced,  much  like  the 
“stars"  of  strain  lines  produced  in  glass 
marbles.  Thus  the  blade  was  thinned  and 
the  whole  axe  shaped  by  the  usual  packing 
process.  Sometimes  a certain  amount  of 
surplus  stone  was  also  chipped  away.  In 
some  cases,  only  one  end  of  a pebble  was 
shaped  to  make  an  edge;  more  often  the 
whole  area  of  the  stone  was  shaped  and 
every  part  of  the  axe’s  surface  has  been 
formed  by  pecking.  After  the  axe  was 


roLighh'  shaped,  the  groove  was  battered 
into  the  poll  of  the  axe  by  the  same  peck- 
ing process.  Finally  the  surface  was  pecked 
to  hnal  shape  and  the  bit  of  the  axe  was 
ground  to  a thin,  sharp  edge  with  a whet- 
stone. Often  other  parts  of  the  axe  were 
ground  and  polished,  and  sometimes  e\'ery 
portion  ot  the  axe’s  surface  has  been 
smoothed  so  that  almost  all  traces  of  peck- 
ing arc  obliterated.  Often  the  groove  is 
highly  polished,  hut  this  may  he  due  in 
part  to  wear  from  the  handle.  Some  axes 
were  resharpened  so  many  times  that  only  a 
stump  of  a blade  was  left  when  the  tool 
was  finally  discarded.  Very  often  an  axe  is 
so  weathered  that  all  of  the  old  surface  is 
gone,  and  no  traces  of  pecking  or  grinding 
occur.  In  many  cases  the  polished  parts 
ha\e  been  more  resistant  to  weathering, 
probably  because  the  pecked  surface  layers 
arc  filled  with  tiny  cracks  and  strains,  and 
thus  disintegrate  more  rapidly,  while  this 
bruised  kner  has  been  already  ground  off 
the  polished  portions.  Some  axes  are  so 
weathered  that  they  are  exfoliated  and  are 
sniitting  into  sheets  which  follow  the  con- 
tours  of  the  surface.  Llowever,  the  degree 
and  t\  pe  of  finish  are  ]irobably  important 
criteria  in  the  classification  of  axes,  where 
the  specimens  arc  well  enough  preserved. 
The  degree  of  weathering  varies  more  with 
the  tvjie  of  stone  than  with  the  age  of  the 
a.xe. 

Whthin  eastern  Pennsylvania  three  ma- 
lor  classes  of  axes  may  be  distinguished: 
three-quarter  grooved,  full  grooved,  and 
notched.  Three-(|uarter  grooved  axes  are 
abundant  and  show  the  greatest  specializa- 
tion and  the  most  variety  in  form.  (Plate 
2,  Nos.  7-17.)  These  axes  are  most  often 
highly  worked,  with  all  surfaces  artificially 
shaped.  The  groove  has  been  worked  into 
both  faces  and  one  edge  of  tbe  axe,  but 
does  not  cross  the  other  edge.  The  edge  not 
crossed  by  the  groove  is  often  carefully 
Rattened  or  otherwise  modified.  Often  a 
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longitudinal  groove  is  worked  into  this 
edge,  apparently  to  recei\’e  a wedge  which 
tightened  the  handle. 

The  axes  included  in  our  plates  all  rep- 
resent forms  which  are  typical  of  the  area 
east  of  the  Susquehanna  Valiev.  Types 
which  characterize  the  Susquehanna,  but 
which  are  rare  east  of  there,  have  been 
omitted  in  this  series.  Certain  forms,  such 
as  the  very  thin  three-quarter  grooved 
specimen  on  Plate  2,  No.  16,  are  known 
only  from  this  more  easterly  area,  and  in 
fact  the  Delaware  drainage  area  is  charac- 
terized by  more  comnaonplace  three-quar- 
ter grooved  forms  with  a groove  at  right 
angles  to  their  long  axis.  Very  thin  axes, 
and  others  with  the  body  of  the  axe  re- 
duced, lea\-ing  raised  edges  to  the  groove, 
are  also  especially  characteristic  of  the 
Delaware  region.  The  Susquehanna  River 
Valley  is  especially  noteworthy  for  three- 
quarter  grooi’ed  forms  with  a very  oblique 
groove,  so  that  the  halted  axe  would  have 
“hung”  strongly  toward  the  user;  such  axes 
are  extremely  rare  in  the  Delaware  Valley 
area.  Three-quarter  grooved  axes  are  not 
only  more  variable  than  full  grooved  forms, 
but  greater  differences  between  the  forms 
of  different  areas  are  apparent.  These  dis- 
tinctions, as  well  as  the  better  finish  of 
most  three-quarter  grooved  tvpes,  strongly 
suggest  that  the  full  grooved  forms  are  the 
most  ancient  patterns. 

Full  grooved  axes  are  equally  abundant, 
and  found  in  some  variety.  (Plate  1,  Nos. 
9-13,  Plate  2,  Nos.  T6.)  Completely  sym- 
metrical specimens  with  all  of  the  faces 
carefully  worked  are  not  so  frequent  as 
equally  elaborated  three-quarter  grooved 
axes.  Most  specimens  retain  at  least  a small 
portion  of  the  original  river-stone  surface. 
In  general  shape  and  details  of  finish,  a 
large  part  of  the  full  grooved  axe  series 
parallels  the  three-quarter  grooved  series. 
However,  a number  of  tvpes  of  the  three- 
quarter  grooved  class  are  not  represented 


bv  full  grooi’ed  tvpes.  Many  full  grooved 
axes  are  merely  a ri\’erstone  with  an  edge 
at  one  end  and  a groo\’e  at  the  other,  but 
\er\’  few  three-quarter  groo\'ed  axes  are  so 
little  modified. 

Pebble-axes  (PI.  1,  No.  9)  were  made 
from  a long,  carefully-selected  stream  stone 
and  modified  only  by  the  pecked  groove 
and  the  pecked  and  ground  cutting  edge. 
These  may  be  one  of  the  earliest  grooved 
axe  types,  although  I suspect  that  they 
were  also  made  by  people  who  were  used 
to  making  more  elaborate  forms.  They  are 
quite  uniformly  distributed  o\’er  the  state, 
and  we  suspect  that  this  \'erv  simple  va- 
riety has  as  wide  a distribution  as  anv  other 
axe  form.  LIji  to  the  present  time  no  ex- 
ample of  this  type  has  been  exca\'ated  from 
a Pennsylvania  site  in  context,  although  at 
the  Hixon  Site,  mentioned  in  connection 
with  the  notched  axes,  a worn-out  pebble 
axe  was  found  in  the  plowed  soil  during 
excavation. 

One  I’erv  distinctii’e  axe  form  has  much 
the  appearance  of  the  pebble  axe,  and 
shows  no  more  grinding  as  surface  finish. 
This  form,  as  illustrated  in  PI.  1,  Nos.  10- 
12,  is  pecked  all  over  both  surfaces  and 
edges,  except  for  a few  spots  of  old  pebble 
surface  which  sometimes  remain.  The  only 
grinding  is  on  the  bit,  and  the  pecking  on 
all  other  surfaces  was  left  sharp;  this  some- 
times shows  wear,  howei  er,  and  the  groove 
is  sometimes  polished  quite  smooth  from 
friction  with  the  handle.  These  axes  are 
always  relatively  thick,  and  sometimes 
quite  long.  On  typological  grounds,  this 
axe  type  should  he  one  of  the  \'erv  early 
forms,  and  its  wide  distribution  would  also 
suggest  that  it  is  one  of  our  basic  tvpes. 

Notched  axes  are  one  type  of  tool  which 
the  older  collector  rarelv  bothered  to  pick 
up,  since  they  were  generally  \’erv  rough 
and  are  often  badly  weathered.  Some  small 
sites  ha\’e  almost  as  many  notched  axes  as 
they  have  projectile  points,  and  o\’er  the 
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whole  eastern  jrart  of  the  state  they  are 
quite  common,  but  most  colleetions  include 
\erv  tew  ol  them.  In  the  Susquehanna 
Xhillev  for  hftv  miles  north  of  1 larrisburg, 
there  are  probabK  twice  as  many  notched 
axes  as  there  are  grooyed  ones.  Our  illus- 
trations include  a tew  samples  of  various 
t\ jres.  Commonest  are  specimens  which 
have  been  shaped  entirely  by  chipping  and 
pecking,  with  a sharp  chipped  edge  but 
without  an\  grinding  or  polishing.  Olten 
on  these  the  pecking  is  entirely  at  the 
notches,  and  they  were  pecked  only 
enough  to  remore  the  sharp  edges  in  the 
notch.  Others  hare  more  pecking  in  the 
notches,  and  some  show  the  barest  begin- 
ning of  a groor’c.  1 hese  are  not  to  be  con- 
fused with  unfinished  groor'ed  a.xes,  since 
they  show'  simis  of  use,  and  since  the 
eroore  on  the  oroor'cd  axe  was  always 
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shaped  out  before  the  edge  was  linished. 
Still  other  notched  a.xes  were  ground  to  a 
sharp  cutting  edge,  and  other  trpes  had 
some  of  the  surface  shaped  by  pecking  and 
were  eren  rarclr  ground  smooth  in  the 
notches.  1 he  roughest  forms  are  the  com- 
monest ones.  Since  the  notched  a.xes  are 
more  crudclr'  made  than  the  wrooved  ones, 
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ami  since  they  show  so  little  use  ol  pecking 
and  grinding  as  shaping  techniques,  wc  bc- 
lier  e thew  were  an  older  tr  pe,  gradually  re- 
placed b\  full-grooved  a.xes  and  later  by 
three-quarter  groored  forms.  Daniel  Wul- 
son  seems  to  be  the  only  earlier  student  to 
ha\e  called  attention  to  the  notched  types, 
and,  in  an  important  article,  he  suggested 
that  the  notched  a.xe  was  the  ancestor  of 
the  grooved  axe,  a thesis  with  w'hich  w'e 
agree. 

X'otched  a.xes  were  generally  shaped  the 
wa\'  that  an  arrowhead  w'as,  hy  chijrping 
them  out  of  a bloek  or  spall  of  stone,  or  by 


4.  Daniel  Wilson,  Stone  Cutting  Tools,  The  Arche- 
ologist, Vol.  2,  1895,  pp.  179-185. 

This  article  includes  the  only  extensive  de- 
scription of  notched  axes  which  I have  seen. 


chipping  away  all  of  the  edges  and  merst  of 
the  faces  of  a Hat  ri\’er  pehble.  The  people 
who  were  used  to  chipping  most  of  their 
arrowjroints  from  argillite  also  chipped 
axes  and  choppers  from  quarry-blocks,  and 
the  /\rchaic  jreople  of  the  lower  Susque- 
Iranna,  at  one  time  w'hen  they  w'ere  mak- 
ing most  of  their  stemmed  spearpoints  of  a 
local  aroillite,  the  ‘‘blue  ironstone”  of  the 
South  Mountain,  also  chipped  their  a.xes 
of  the  same  material,  with  no  use  ot  srind- 
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inn.  Rhyolite  notched  axes  are  also  know'n, 
although  these  arc  rare.  Choppers  w'erc 
also  usually  chipped  into  shape  much  as 
one  would  chip  a giant  arrow'hcad  or 
scrajrer,  and  in  this  basic  rcs[)ect  the  chop- 
p.crs  and  the  notched  axes  resemble  one 
another  closely. 

Crocned  a.xes,  on  the  other  hand,  were 
not  shaped  by  the  Hint-chipper’s  technique, 
but  W'ere  pecked,  battered,  and  abraded 
from  ri\cr  stones  or  pieces  of  field  stone. 
The  most  elemental  grooi'cd  axes  are  the 
pcbble-a.xes,  which  w'ere  made  by  batter- 
ing a groor  e around  a ri\'cr  stone  of  the 
right  shape,  and  ]recking  and  grinding  a 
cutting  edge  on  one  end.  Such  crude  ex- 
amples  are  almost  always  full  grooved  a.xes; 
thrcc-ipiarter  groor'ed  axes  w'cre  also  made 
from  pebbles,  but  much  more  of  the  sur- 
face was  always  w'orked  aw'ay.  The  higher 
finish  of  three-quarter  grooved  a.xes,  their 
greater  variety  in  shape,  material,  and  type 
of  groor'e,  and  their  more  precise  shaping 
also  suggest  that  they  were  the  latest  and 
most  expert  type.  We  have  some  excavated 
er'idcnce  for  this  theory  from  the  mid-west, 
but  wc  still  have  no  proof  in  our  own  area 
that  this  was  the  case.  In  fact,  this  w'hole 
theory  of  the  history  of  groor’ed  a.xes  is  still 
to  be  tested  by  digging  in  Pennsylvania 
sites. 

Notched  axes  are  not  very  common  in 
collections,  but  enough  examples  are  avail- 
able to  indicate  the  importance  of  the  type. 

' Plate  1,  No.  5-8.)  Often  they  are  missing 
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in  collections  because  they  are  rouvh  and 
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unattractive  and  were  not  retained  for  the 
relic  cabinet.  We  have  e.xamined  about 
fifty  specimens,  and  these  all  conform 
closely  to  type.  These  axes  are  generally 
made  from  a flat  slab  of  hard  ri\'er  stone, 
often  a hard  flagstone;  a few  are  arpfllites. 
Most  are  entirely  chipped  into  shape,  and 
the  notches  are  chipjied  and  battered  into 
the  edges.  Most  of  this  variety  show  no 
grinding  of  the  edge,  merely  a thin  coarsely 
chipped  hit.  More  frequently  the  stone 
was  shaped  by  chipping  and  battering 
away  the  edges,  and  the  notches  were  bat- 
tered in.  1 he  hit  rarely  shows  a minimum 
of  grinding,  merely  enough  to  sharpen  the 
edge,  and  the  sides  and  notches  rarely  show 
some  shajiing  by  pecking.  Sometimes  the 
groove  is  pecked  into  the  corners,  and  looks 
like  the  beginning  of  a full  groove. 
Notched  axes  arc  conspicuous  for  the  lack 
of  groo\’es  across  the  faces,  the  rarity  of 
grinding  and  polish,  and  the  general  rough- 
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ness  and  lack  of  finish  of  the  surfaces.  A 
single  specimen  with  two  sets  of  notches, 
comparable  to  a douhle-groor  ed  axe,  in  the 
PennsvKania  State  Museum  collections,  is 
not  cataloged  and  is  of  unknown  origin;  it 
indicates  the  existence  of  another  rare  type 
of  notched  axe,  howcner. 

The  largest  notched  axe  seen  and  the 
only  one  excavated  from  sub-plow  con- 
texts within  the  state  is  an  example,  thir- 
teen and  a half  inches  long,  dug  from  the 
Vernon  1 lixon  Site,  Locust  Grove,  Bain- 
hridge,  Lancaster  Countv,  hv  Witthoft  in 
May,  1951.  This  site  was  the  location  of 
the  Conoy  Town  of  1718-1742,  and  in  our 
cxcat’ations  here  we  found  pits  and  graves 
of  this  Colonial  complex  and  much  earlier 
pits  of  an  Archaie  complex  in  which  these 
axes  are  apparently  included.  The  earlier 
component  was  found  in  broad  hemispheri- 
cal pits  which  were  almost  completely  re- 
consolidated. These  pits  contained  no  pot- 
tery, and  practically  the  only  things  found 


in  them  were  chips  and  long,  straight- 
tanged  projectile  points,  all  of  a coarse  local 
argillite  from  the  South  Mountain  which 
is  locally  called  “blue  ironstone.”  The  peo- 
ple of  this  complex  used  this  stone  to  the 
almost  complete  exclusion  ol  any  other 
material,  judging  by  this  and  by  a few 
other  sites  of  the  same  type  known  through 
surface  sur\'ey  collections.  1 his  complex  is 
poorK  know  n,  but  is  apparently  one  of  our 
\’erv  early  and  simple  lithic  industries 
which  used  stones  other  than  flint.  This 
particular  complex  is  peculiar  in  that  so 
few'  sites  are  ^■et  known,  they  are  in  such  a 
small  area,  and  the  source  of  argillite  w'as 
very  restricted.  /\s  part  of  this  complex  at 
the  1 lixon  Site,  we  found  one  adze  or  chop- 
per, without  polish,  and  two  notched  axes, 
including  the  very  large  one  already  men- 
tioned.  Like  the  argillite  comple.xes  of  the 
Delaware  Valley,  this  culture  is  interesting 
because  large  tools,  such  as  these  a.xes,  are 
made  of  the  same  stone  that  the  spear- 
points  were  chijrped  from,  and  represent 
the  same  techni(.|ue,  w'ith  no  use  of  peck- 
ino  and  grinding. 

One  other  tool  class  should  he  men- 
tioned here,  as  it  was  probably  the  ancestor 
of  the  a.xc,  the  adze,  the  celt,  and  other 
chopping  tools.  This  is  the  chopper,  fre- 
quent on  man\  sites  hut  generally  neg- 
lected as  a specimen  by  the  older  collector. 
(Plate  1,  Nos.  1-4.)  Chopjrers  arc  rough 
rectangular,  oval,  trianguloid,  or  slightly 
stemmed  chipped  tools,  generally  about  the 
size  of  a man's  hand,  although  frequently 
smaller.  They  are  generally  made  of  hard 
shale,  t|uartzitc,  rhyolite,  argillite,  and 
other  coarse  stones,  hut  occasionally  they 
occur  in  jasper  or  ch.crt.  They  arc  roughly 
chipped  to  shape  on  both  faces,  and  often 
show  a thick,  blunt  edge  or  end  which  was 
not  worked  as  a cutting  edge.  Generally, 
at  least  one  edge  or  end  is  thinned  a hit, 
and  is  badly  battered  and  chipped  hack 
from  usage.  Most  of  such  tcrols  show 
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use  along  a long  edge,  probably  as  a hand 
eutting  tool  or  cleaver,  but  some  were  used 
on  the  ends,  and  their  shapes  often  suggest 
that  thev  were  halted.  Some  show  slight 
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susttestions  of  notches;  others  are  sliohtlv 
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contracted  at  one  end  to  lorm  a stem, 

1 he  four  choppers  illustrated  in  no  wav 
suggest  the  great  \ arietv  in  shapes,  materi- 
als, and  technologv  of  the  types  found  in 
the  Northeast,  and  are  included  because  cd 
their  releiance  to  the  axe  problem  rather 
than  to  show  an\'  range  of  chopper  forms. 
Choppers  are  \erv  imjrortant  artilacts  in 
this  area,  and  there  is  a great  concentra- 
tion of  them  in  Pennst  Ivania,  as  in  New 
York  and  New  jersev.  I hev  are  decidedly 
unusual  in  many  other  areas.  While  our 
oi’erall  knowledge  of  North  American 
archeology  is  still  too  scant  et'cn  to  discuss 
the  distribution  of  chop]rers  as  such,  we 
have  almost  no  knowledge  of  them  in  the 
Southeast,  or  indeed  in  Virginia,  and  they 
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seem  likewise  to  he  absent  in  much  of  the 
Mississippi  Valley  area.  The  archeology 
of  Kentucky,  tor  c.xample,  is  cjuitc  well- 
known,  vet  chopper  tt'ires  arc  missing  from 
the  reported  series  of  artifacts  known  from 
Late  /Vrchaic  cultures  ol  that  arca.^  I low 
much  of  this  is  due  to  real  difference  he- 
tu'ecn  regions  and  how  much  may  he 
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blamed  on  poor  collecting  and  inadequate 
surrey  work  and  surface  hunting  by  pro- 
fessionals we  cannot  sav,  hut  the  distribu- 
tion and  trpologv  of  chopper  forms  of  all 
tyjres  are  problems  about  which  we  know 
very  little.  These  problems  are  imjrortant 
because  there  is  some  crddence  that  chop- 
pers may  he  among  the  oldest  tool  types  in 
the  Americas,  although  they  are  missing 
from  the  Folsom  and  related  cultures,  and 
because  they  mav  have  been  ancestral  to  all 


5.  Wm.  S.  Webb,  The  Carlson  Annis  Mound,  ^'hoes 
and  stone  discs,"  pp.  313-315,  317,  276. 

It  must  be  noted  here  that  the  tools  Webb 
calls  choppers  in  this  and  other  reports  are  very 
different  from  ours,  and  represent  small  chipped 
flint  cutting-tools,  blunts,  and  scrapers. 


of  our  axe,  celt,  and  adze  forms. 

It  should  be  particularly  emphasized 
that  choppers  were  not  hoes  or  digging 
tools,  since  they  are  found  in  cultures  far 
too  ancient  lor  agriculture,  and  since  their 
edges  show  battering  from  use  and  also 
sometimes  show  the  type  of  wear  devel- 
oped on  stone  tools  hv  w’ood  working  rather 
than  h\  soil  friction.  Most  of  them  seem  to 
ha\  e been  eleaiers  and  rough  cutting  tools 
held  in  the  hand,  hut  we  are  sure  that  at 
least  some  of  them  were  hafted.  We  have 
no  \\  a\’  of  guessing  how  many  of  the  plain 
forms  without  notching  or  stem  constriction 
were  hafted.  Some  of  them,  with  use  signs 
on  all  edges,  and  of  certain  peculiar  shapes, 
were  certainly  not  hafted,  but,  again,  we 
have  no  way  of  knowing  how  many  were 
used  in  the  hand.  Probably  both  hafted 
and  hand  held  ehojrpcrs  were  used  for 
woodworking,  hut  both  t\  pes  of  tools  must 
also  have  been  very  useful  in  the  butcher- 
ing ol  large  game. 

Choppers  occur  in  large  numbers  and 
great  \'ariet\  on  Archaic  sites  of  all  types, 
and  the\  include  oval  and  round  blades  of 
large  size,  owil  cleavers,  pointed  chopping 
tools,  rectangles  with  a sharp  edge  or  a 
sharjr  end,  and  stemmed  hoe-like  tools  with 
a sharp  blade.  Generally  they  are  large, 
thick,  and  rudely  chipped,  hut  a few  are  of 
line  workmanship.  The  majority  of  them 
are  of  rough  stones,  such  as  argillite,  rhyo- 
lite, quartzite,  flagstone,  and  shale,  but 
some  were  made  of  jasper  and  flints.  A 
single  specimen,  which  is  illustrated  (PL 
1,  No.  4)  was  not  chijiped  to  shape  but 
was  made  from  a cobblestone  and  w'as 
pecked  and  ground  like  an  axe.  These 
choppers  seem  to  be  older  than  the  oldest 
axe  types,  and  very  possibly  they  were  the 
tool  that  gave  rise  to  the  axe,  since  some  of 
them  were  used  on  the  end  and  since  some 
of  the  long  ones  look  so  much  like  notched 
axes.  Some  earlier  archeologists  considered 
these  choppers  to  be  of  vast  antiquity,  and 
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thought  they  were  to  he  compared  with 
the  earlv  Paleolithic  handaxes  of  Europe. 
Charles  C.  Ahhott's  alleged  paleolithic  im- 
plements, as  preseiA  cd  in  the  collections  of 
the  Llniversitv  Museum,  Philadelphia,  in- 
clude a numher  of  these  rough  stone  tools 
from  the  Delaware  Valiev.  We  now  feel 
sure  that  thev  were  not  a pre-Indian  tool, 
hut  were  a part  of  the  cultures  of  the  Early 
and  Late  Archaic  Periods;  some  of  them 
must  be  more  than  live  thousand  vcars  old, 
but  thev  were  still  made  bv  the  same  peo- 
ple who  chipped  so  manv  of  the  arrow- 
heads we  find.  It  is  possible  that  some  of 
them  are  even  older  than  the  cultures  to 
which  we  ascribe  them. 

1 he  choppers  and  a.xcs  seem  to  form  a 
continuous  scries,  with  no  sharp  breaks  hut 
with  occasional  intermediarv  specimens. 
Some  chipped  notched  axes  are  so  slightlv 
notched  that  thev  might  he  considered 
choppers.  Some  notched  axes  show  a slight 
extension  of  the  notch  onto  the  flat  face. 
Some  full  grooved  axes  have  onlv  the  shal- 
lowest  trace  of  a groove  across  the  laces.  A 
few  groo\'ed  axes  have  a grooie  which  al- 
most  encircles  the  axe  but  is  absent  in  the 
middle  ol  one  edge.  Apparentlv  the  chop- 
pers and  axes  form  a continuous  erolution- 
arv  series.  E\en  though  these  develop- 
ments mav  not  have  taken  jilace  in  this 
area  first,  the  same  general  trends  might  he 
repeated  in  this  and  other  areas  of  second- 
aiA'  influence. 

The  great  variety  in  specific  details  of 
axe  form,  in  the  shape  and  placement  of 
the  groove,  the  shape  of  the  hit,  the  bal- 
ance, and  the  weight  indicate  that  these 
tools  represent  strong  differences  in  usage, 
in  motor  habit.  The  full  groot’ed  axe  with 
the  weight  balanced  almost  exactlv  on  each 
side  of  the  handle  would  work  verv  dilTer- 
enth'  in  the  hand  than  one  of  the  forms 
with  the  groove  at  the  \’erv  butt;  the  dif- 
ference would  be  as  great  as  that  between 
a double-bitted  steel  axe  and  a broad  axe. 


In  the  same  wav,  the  diagonallv-groot'ed 
tvpes  ol  the  Suscpiehanna  Valley,  with 
their  "hung  " blades,  would  require  differ- 
ent chopping  stance  and  motion  than 
would  one  grooved  di recti v across.  The 
first  must  ha\'e  handled  somewhat  like  the 
small  incur\  ed  woodchopper's  axe  of  medi- 
eval Europe,  while  the  other  would  behave 
somewhat  like  the  "American  axe”  of  the 
1820  frontier.  Anv  axeman  realizes  that 
the  stance  and  motions  he  uses  are  almost 
second  nature  to  him,  and  that  differences 
in  axe  shapes  as  basic  as  these  implv  t’ery 
different  work  habits.  Modern  Indians  in 
the  American  Arctic  handle  an  axe  verv 
dillerently  than  docs  a white  man,  and  it 
would  seem  that  equallv  strong  differences 
could  ha\e  been  seen  between  the  chop- 
ping practices  of  some  of  the  Indians  who 
made  these  stone  axes.  z\s  is  now  ohi  ious, 
we  consider  these  interesting  tools  as  the 
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usual  workadav  a.xes  of  ancient  Indians,  as 
the  nearest  ancient  equit  alent  of  our  mod- 
ern woodsman's  axe.  /\s  such  they  did 
hea\v  dut^■  in  cutting  up  and  shaping 
wood,  hut  were  prohablv  also  used  for  other 
jobs.  The  most  important  of  their  other 
functions  was  probabh  the  butchering  of 
large  game,  since  a stone  axe  would  prob- 
ahl\  he  almost  as  useful  as  a steed  one  in 
cutting  up  a deer  carcass. 

This  set  of  notes  has  dealt  with  a large 
and  important  set  of  tool  tvpes  in  very 
brief  fashion,  as  an  introductorv  discussion 
rather  than  as  an\  final  set  of  descriptions. 
Manv  important  torms  are  not  mentioned 
here  at  all,  because  of  limitations  in  space, 
knowledge,  and  the  area  we  are  dealing 
with.  In  the  text  we  have  emphasized  the 
connecting  links  between  different  tvpes, 
and  have  tried  to  show  how  the  major 
forms  seem  to  be  jxirt  of  one  natural  series 
rather  than  disconnected  fragments.  In 
the  plates,  howec’cr,  we  have  tried  to  illus- 
trate tcpical  forms  and  have  deliberatelv 
left  out  the  intergrades,  since  the  inter- 
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mecliaiA’  forms  are  not  too  common  and  arc 
coni  rising  in  a picture  scries.  Wc  ha\’0 
also,  to  sa\c  space,  not  included  anv  illus- 
trations ol  large  specimens.  While  wc 
mention  polished  notched  a.xcs,  for  ex- 
ample, thc\'  are  rare  enough  so  that  we  do 
not  have  a good,  documented  specimen 
availahle  for  illustration.  W'e  hope  that  in 
the  future  our  literature  mav  more  empha- 
size the  tr  pes  and  \ arieties  of  eho[ipcTS  and 
a.xes,  as  also  of  other  tool  series,  and  that 
we  mav  later  approach  a more  detailed 
stud\  of  the  minor  types  ol  this  and 
other  areas  on  a more  exact  basis. 

EXPI  AXA  l ION  OF  PLATES 
Plate  1 

I.  Chopper,  used  mainly  at  lower  end, 
chipped  from  a thin,  Hat  pebble  of 
hard,  vritty  i\f artinshurv  Shale;  dark 

O , O 

zones  are  places  where  the  outer  rind 
of  the  pebble  bas  been  chipped 
through  and  shows  in  section.  From 
the  C.ingrich  Site,  E‘’3,  South  London- 
derr\  Twp.,  Lebanon  Co.;  which  is  lo- 
cated on  the  Llummelstown  Sheet, 
1892  Suixey,  12  1 16"  Irom  the  lelt 
jirinted  sheet  margin  and  1 11  16" 
from  the  bottom  printed  margin.  1 his 
site  is  a faith  large,  concentrated  Late 
/\rchaic  site  with  some  slight  evidence 
of  later  occupation,  hut  almost  no 
trace  of  Earlv  /Xrchaic  use.  Specimens 
4 and  8 of  this  plate  come  from  the 
same  site. 

2,3.  Choiipers  made  from  pcbhlcs  of  sanch' 
shale;  2 ajrpears  to  be  a gritty  jiiecc  of 
Pose  Ilill  Shale,  and  3 the  Tuscarora 
Sandstone.  I hese  pebbles  were 
shaped  to  a cutting  edge  at  the  lower 
end  only,  and  both  show  wear  and 
battering  from  use  at  this  tip;  No.  3 
shows  a very  c]uestionable  suggestion 
of  grindina  at  this  edge.  Both  were 
hnished  tools  which  were  used  C'erv 
hard  and  have  been  deeply  weathered 
since,  and  were  not  unhnished  axes. 


From  a small  hilltop  site,  L®82,  in 
northern  Lebanon  County,  which  is 
located  on  the  llummelstown  Sheet, 
6 1 d6"  from  the  left  printed  edge  of 
the  map  and  from  the  bottom 

printed  margin  line.  Specimens  5 and 
6 on  this  jilatc  come  irom  the  same 
site.  1 his  site  is  peculiar,  since  it  has 
produced  more  than  a dozen  of  these 
rough,  deepK'  weathered  choppers 
and  notched  axes,  but  has  very  few 
chips  and  other  debris  and  has  yielded 
less  than  ten  projectile  points,  all  of 
Late  Archaic  shajies. 

4.  /\  unitpie  chopper  iorm  from  the 
Cingrich  Site  (see  note  lor  specimen 
1 i.  This  was  made  irom  a wedge- 
shaped  quartzite  cobblestone,  and  the 
thinner  end  was  pecked  and  ground  to 
a thin  cutting  edge,  now  dulled  from 
use.  The  top  end  is  thick  and  is  in  no 
wav  adapted  to  grooving,  but  fits  the 
hand  t’crv  well  in  hand-axe  fashion. 
1 he  bit  was  hnished  and  used,  and 
the  top  shows  some  battering  from  use 
as  a hammer.  The  whole  specimen  is 
somewhat  adze-shaped  rather  than 
symmetrical,  and  is  not  like  any  other 
specimen  wc  have  seen;  it  most  rc- 
semhlcs  the  chipped  pehble  choppers 
like  s]rccimens  2 and  3,  hut  was  made 
by  a \'erv  different  technique. 

5.  Pick-shaped  notched  axe  of  the  local 
4 uscarora  Sandstone,  from  the  same 
site  as  numbers  2,  3,  and  6.  This 
stone,  locally  found  as  the  front  of  the 
Phue  Mountain,  is  the  local  Shawan- 
gunk  Cirit,  and  is  the  toughest  and 
hardest  sandstone  with  which  we  are 
familiar.  It  was  frequently  used  for 
axes  where  easib  available,  and  such 
tools  arc  usually  markedly  weathered 
as  is  this  example.  This  axe  shows  no 
trace  of  grinding  or  polishing,  and  the 
bit  is  battered  from  use. 

6.  Notched  shale  axe  with  narrow  bit. 
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same  site.  1 his  axe  was  apparently 
chipped  From  a piece  oF  Boat  From  the 
mountain  slope  rather  than  a pebble, 
and  is  deepK'  rotted  although  the  sur- 
lace  is  not  weathered  awav. 

7.  A notched  axe  oF  hard,  indurated  shale 
tound  bv  Max  Schrabisch  on  a site 
just  below  the  mouth  oF  Lackawaxen 
Creek,  Pike  County,  described  in  his 
book,  Ayclieologr  of  the  Dehuvare 
River  Valley,  Publ.  l^enna.  I list. 
Comm.,  \d.  1,  Harrisburg,  1930,  p. 
96,  119.  This  axe  shows  no  orindinv, 
although  there  are  traces  oF  pecking 
and  the  bit  shows  wear  From  use;  this 
wear  is  not  soil  polish  such  as  dei’el- 
oped  on  hoes. 

8.  Notched  axe  chipped  From  an  extreme- 
ly hard  indurated  shale  pebble,  Ging- 
rich Site  (see  note  on  No.  1).  This 
a.xe  shows  strong  wear,  but  no  soil  pol- 
ish, at  the  bit,  and  some  wear  From  a 
halt  at  the  edtres  oF  the  notches. 

O 

9.  Full  grooi  ed  pebble  axe,  pecked  trom 
a long  pebble  oF  \erv  hard  shale,  with 
shaped  and  used,  but  not  resharpened, 
edge,  and  batterino  From  use  as  a ham- 
mer  at  the  top.  This  is  the  most  ele- 
mental Form  oF  orooi  ed  axe  shaped  by 
peckinp  and  orindiiip. 

i o o o 

10.  Full  grooved  axe  pecked  to  shape  and 
worked  on  all  surFaces,  with  the  only 
grinding  and  polish  at  the  cutting 
edpc.  The  lack  oF  wear  and  batterinn 

n O 

on  this  axe  and  the  small  amount  oF 
orindinp  at  the  bit  indicate  that  it  was 
not  used  For  long  aFter  manuFacture, 

O 

and  was  lost  beFore  it  became  neces- 
sar\’  to  resharpen  edge. 

11.  Full  grooved  axe  oF  the  same  type, 
showing  o\’crall  wear  and  some  batter- 
ing  Irom  use,  but  with  grinding  only 
at  the  cutting  edge.  1 he  bit  oF  this 
axe  was  resharpened  se\’cral  times  be- 
Fore the  tool  was  lost,  but  not  enough 
to  shorten  this  axe  appreciably. 


12.  Full  grooved  a.xe  ol  the  same  type,  also 
pecked  to  Form  on  all  surFaces,  with 
shortened  and  thickened  edge  Irom  re- 
sharpening  and  with  some  battering 
and  wear  From  use.  The  groove  is 
smooth.ed  somewhat  From  Friction 
with  the  halt.  1 his  a.xe  was  Found  by 
I laldimand  O'Conner  in  1893  in  the 
stiFF  gumbo  layer  beneath  the  sandy 
alluvial  mass  oF  1 laldimand's  Island  at 
the  moudi  oF  the  Juniata,  Dauphin 
County,  and  the  surFace  oF  the  axe  is 
still  Hlmed  with  this  tough  impervious 
clay  and  the  pecked  spots  Idled  with 
it.  This  gumbo  underlies  the  Suscjuc- 
kanna  Hoodplain  at  several  other  is- 
lands and  at  sei’eral  points  along  the 
shore  in  the  lower  Susquehanna,  and 
lies  directh’  abo\e  a bed  oF  cobbles 
and  river  sTme.  ArtiFacts  haie  been 
Found  in  and  beneath  this  gumbo  at 
other  locations  also.  This  a.xe,  never 
beFore  illustrated,  was  the  subject  oF  a 
short  notice  in  Science,  \'ol.  22,  1893, 
p.  249,  by  I Iar\  ec'  13.  Bashore,  the  text 
oF  which  Follows; 

A CROOVEn  Axe  in  a Strange  Place 

Seme  mcntlis  since  while  making 
oDservations  with  Mr.  Haldeman 
O'Connor,  of  Harrisburg,  on  an  is- 
land in  the  Susquehanna,  not  far 
from  the  city,  we  came  across  a per- 
pendicular exposure  of  a clay  bed, 
from  the  face  of  which  several  feet 
of  earth  had  been  removed  by  a re- 
cent flood.  Several  bowlders  were 
imbedded  in  its  face  and  one  of 
them  eight  feet  from  the  top.  on 
account  of  its  peculiar  shape,  at- 
tracted attention,  and  on  removal 
proved  to  be  a grooved  axe,  well 
made  of  a heavy,  close-grained 
sandstone,  about  six  and  a half 
inches  vude.  having  a good  cutting 
edge  and  a perfect  groove — some- 
what weathered  but  not  differing  in 
any  particular  from  the  many 
found  on  the  surface.  The  bed  in 
which  the  implement  was  found  is  a 
compact  clay,  the  lowest  and  the 
last  of  the  terrace  deposits  of  the 
valley  and  consequently,  geologic- 
ally speaking,  comparatively  recent. 

Any  method,  save  one,  to  account 
for  the  presence  of  the  axe  in  this 
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position,  was  of  no  avail.  The  clay 
bed  seemed  to  be  unquestionably  un- 
disturbed. and  no  theory  of  tap  roots 
nor  upturning  of  trees  would  explain 
it.  Did  the  axe  find  this  resting  place 
— eight  feet  below  the  surface — dur- 
ing the  deposit  of  the  bed?  If  it  did, 
its  maker,  whoever  he  was,  must 
have  lived  about  the  same  time, — 
some  thousands  of  years  ago,  when 
the  last  of  the  prehistoric  floods 
swept  down  this  old  valley,  and  the 
origin  of  Neolithic  man,  if  such  he 
was,  must  be  placed  at  an  early 
date. 

Harvey  B.  Bashore 
West  Fairview.  Pa.,  Oct.  1 

1.^.  An  Linflnishecl  a.xc,  the  blank  Form  For 
a more  elaborate  a.xe  t\pe  than  anv 
illustrated  on  this  plate.  /\  piece  oF 
ri\  er  stone,  in  this  case  a shale  pebble, 
has  been  chipped  rougbb'  to  the  Final 
shape  and  almost  all  oF  the  original 
pebble  surFace  removed.  Then  big 
irregularities  ba\'e  been  lei'cled  oFF  by 
pecking,  but  no  attempt  has  been 
made  to  peck  the  surlaccs  to  their  final 
contour.  Study  oF  large  series  of  un- 
linisbed  axes  indicates  that  this  speci- 
men was  rcad\'  to  ha\’e  the  groore 
pecked  in.  Alter  the  grooi'e  was  fin- 
ished, the  edge  would  have  been 
roughly  pecked  to  bevel,  then  all  the 
other  surFaces  of  the  axe  pecked  to 
final  shape  and  the  surFaces  Finished, 
and  bnallv  the  cutting  edge  ground 
smooth  and  sharp.  This  seems  to  ha\'e 


been  the  sequence  of  procedures  for 
most  of  the  conientional  types  of  Full 
and  three-quarter  groo\'ed  axes,  even 
where  a part  of  the  pelibled  surface 
was  retained  by  the  Finished  axe. 

1-6,  8.  Collection  of  Sam  Farver,  Palmyra, 
Pa. 

7,  l2.  Collection  of  Pennsvlvania  State 
Museu  m. 

9-11,  Ls.  Collection  ol  James  S.  Miller, 
Allentown,  I^a. 

Plate  2 

1 hese  axes  are  selected  From  the  Lehigh 
Count!  collection  of  James  Miller  to  show 
range  ol  ti'pical  eastern  l^ennsyhxinia 
Forms.  No.  1 is  a double  grooved  form  on 
which  the  lower  groove  is  better  defined 
than  the  upjier  one.  No.  6 has  a narrow 
lower  grooie  wdiich  seems  to  have  been 
added  to  replace  the  earlier,  upper  groove 
after  breakage.  No.  7 lias  a wide  groove 
which  is  really  double,  with  some  trace  of 
an  elcwation  in  the  center.  These  three  are 
lariants  of  the  more  ordinarv  double- 
grooi'ed  Forms  wdth  tw'o  distinct  grooves,  as 
lound  on  both  lull  grooved  and  three-quar- 
ter grooved  axes;  the  plain  double  grooved 
Forms  are  not  illustrated.  No.  5,  wdth  raised 
ridges  along  the  groove,  is  an  extreme  ex- 
ample with  highly  elevated  ridges.  The 
other  specimens  are  good  examples  of  the 
usual  eastern  Pennsvlvania  types. 
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Plate  1 — Choppers  and  Axes 


Plate  2 — Grooved  Axes 


